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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power consumption while 
continuing display without degrading image quality. 
SOLUTION: A display controller 10 displays an image developed in a 
memory for display 12 on a display device 14 having display memory 
properties. A CPU 2 can access to the memory for display 12 
through the display controller 10, and has a power saving mode, as 
an operation mode, for not accessing to the memory for display 12. 
In a general operation mode, a clock controlling circuit 8 supplies a 
clock signal of high frequency allowing access to the memory for 
display 12 from the CPU 2 and the display controller 10 is operated 
at a high speed. In the power saving mode, a power saving operation 
transition signal 16 is supplied to the display controller 10 from the 
CPU 2 and a clock switching signal 1 3 is supplied to the clock 
controlling circuit 8 from the display controller 10. The clock 
• controlling circuit 8 supplies a clock signal of low frequency and the 
display controller 10 is operated at a low speed. 
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(54) 0SW(D**] ^i/XrARtf*S 
(57) [Stt] 

gf 1 5 CPU2li, ^*=r^ 

i o^Lts^ffl/^y i 2{c7^t^t$r^^t 

13, * n s^*J»ia]»8tt, CPU2^bf/7ffl^P 
SrflM&L'C h * — 7 1 O SrSSi^Si^^iirSo * 

-7io^^D j/*»9»*.flr*i 3^b^i»i 

IsIK8{ctHcjS&$ix5o ^mcJ:"^ * * jx * WJftUsliK 8 
7 l 0«MftMttflFS*5. 
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1 

[4#fFiS*cD&H] 

y • 

Bfs£*>fB sixties tc. ^as^feffiia*^ 
[IS*® 3] «ria»f^i*M«l»8fitt, fSi<om&9k<o 

irnyt^^t, mrtsm l ^J^J^^J: Q t> iff < , 

& ©miB»«« * ^ y ^<dt *fjm t~tz>%2<n 

fl^Ctot, miEJBl, *2<Djg»*m^;h,j&»tf>* 
U 

[tt*«4 ] '«ria»^a[«M«i»«e, * 1 <r>m$L$kv> 
a^ ci ytmzLM&h . messi ojgse*^^ is 

nti^^c, i&u%z comfort * y ? m%<n*£_ 
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co 9 u y 9 o TgtfF-f 5 &4#& £ -T SIS* 

» £-r<5ts**i 2 7is 4 <7)t^fn^ i q«cte«^*^ > 

£ c £ £ tttt t -r Z> IS * m 5 { c 15 m <n> *^ > ^ x a 0 

7 1 ^ y ^JBH SitTv^ 5 

Eti U *lt*^*/Tltt^» LT ^ * y ttSrf t * 

% * § w r o £ . * m , mis*^m ^ * y r 

[0 0 0 1 ] 
[0 0 0 2] 

^MjjWlYt&'fT 5 CPU (Central Processing 

Unit) <D^7— ^^^^ ^ UMBi:, f^gf^tl 

[0 0 0 3 ] H-5tt, ft*Wfcj5^^«-f«*roi«4: 
yhn-71011 CPU 2 4r^tf*^«^-«iKli"S^ 

^iiS^^^E-y 1 2 t>ffi»»*«*»ff«c»*fTS-e:5» 
[0 0 0 4 ] 

[«!83a«*ftUJ: 5 itSSS] U^Utt3&«b, CPU- 



(3) 

3 

1 5^3> h p — 7 1 0 * if T?K*$tt 
[0 0 0 5] — S\ V 1 0 2S^7K^g 1 

[0 0 0 6] #389! hi-, iEffifcaW^wajftSTtfiB-*" /t? 

[0 0 0 7 ] 

SMB**Jfl * * y {ciSBBSixTt^Slii«S:»^01U. Aft ^ 
KMSr^UrmiB*^^* V ^Ttr-tx-TZZ trite 

snBte«3S«#««*;E— F^^ot^s^c, stria 
aasiB^bstriBA^ffl^^yi-r^-fe^-r**:*^ 

[ooos] jbisimss-cwt. *a«E«^*«**- w 

[0 0 0 9] 3Ltz, »f^a*«l»««JCjioT«««l« 

lefts. *nw*««*Br«Hc»u 

[ooio] JblBBtt«r««r*fc». 2 



4#M 2 0 0 0- 3 4 7 6 4 0 

SrSofS-g-^AA*ttT^*i:#^v *«*»fcSMB 
y i:7 ^-fe^-t-sfr^tc^^ft^act 9 fcii 
^j£&T-ffJES^/8;* ^ y fcJRB $;h/0>51IHifc*K^ 
BU SJE*3SSB«^***-fr» * 5(c, ttE«9Mft 

[0011] JiE^^v-^-M-*^^ ffiEftf^iSft 

60JHS*J: t) t>*< I, ^SP*»boSUE»*ffl^S-y^-^ 
T***&^ffi£i-S#2<DJHR»<^ n s>^ff#£& 

S»EBf«oflr*K:ttor, AGSl, 
S 2 <Dm&9k<h^-rtii>><D? n s/ ^fs#*ttlE^**Jffli 

5. ^ol^, S*E***J»K«tt, SJE»ffi«ft«l» 

[0 0 12] JiE^^^-Mwlfc^T, SfjEftfft** 
#J»SS«tt, mi <nm®M<»t * y U S5 

E*^«WW»«^«*-*"«ift*^ 13 S9 

Emi^J^iStfto^ * y^flr*«cs<5v^r, strtsmio 

fflRjftJ: 9 t>iS< , #«a»fe©S&E**fl!;**y^*>T 

^ir*£^f££^SJ!? 2cdJ^&$ccd^ a 

U ffiE»^«J«K«^*»i-5i«i*^ o y*&£m& 

b&$mx-Zh<nti-Z>zthT-% So ::r-, strESGi* 
^ o s/^$g£[Hli&12, StrEBf^iOfs-g-d^A^StuTt^ 

t-5t)<7)i:tSo SffE***ll»««Mt. WE 

n y ^«&aKd»fe , «iiesjh,feS»E*2 oflttfto 

[0 0 13] ±E^^^^7 i ^{w*5v^T, ftJtS^r^off 

sftiaa^^^y icsw-r 

KT-Si^Lr^Si:^{c:, S5E»^5S 
[0 0 14] J:EB»Sr«*t*fc», *%fi^f 3 0 

BS^^tkot, ^j&^stEa^ffl^^ey ^ 

•Tfi #«:S«tlio7ti: #lc, #«*>feB9Ei6^B;* ^ y 



5 

[0015] 

[X9]0>%ffiojg1B] BIT, *+tBffifc#HRl/C\ 

[0 0 16] [SKDSlofl] iili, ^o^iifccD 

So 

12, CPU2i:, I/O (Input/Output) 3>hB-7 

t . yt D ^7io^ a^ffl;*^ 9 i 2 ^ 

ggf i 5 ^Mx.r^5o ^=*v hD-7ioii 

[0018] CPU2I1 f/7gSl 5 ORSKIft^ 
^tf^t^, ff^3 , l/Onyhn«-74Ml/ 
O«0IBfS#3tt6 ho-5 10 IC^CD-v* 

[0019] cpu2ii s^/B^y i 2{:r^t^ 

ft** 3, ^^eyny hD-75^^y 
i»«*»7^Lr*/73> h d — ^ 1 0\ZT?±X 

hn-7 1 OiC^ttfttj-bn/cS^, CPU 2 1*. 

[0 0 2 0] CPU2|j:, /^-^^yMKf 

#Mig^olM1^- Ka»fc*«**~ KK»fTUr»fte 
f5c CPU2I4, ftt**-Kt-»#ttv^i:#ii 
ft* ^^ffi^^y l 2^7^ir^f5r^^^^c 4 
fc, CPU2ft, f^^-FT^tti^t^l: 
tt, *«A»fP»<Tfir# i 6 «r«**=r ^hP-7101: 

[0 0 2 1 ] I/03V — :74h£, CPU2d^f 
ho-71 0/-(D*J»fg^^^o^$r^Sfe"r 

y i z^orn^iMWSc 

[0 0 2 2 ] ? u y?mmB\&8tt. Mm&W<D?ny 

tm^ car* »is^s'^^5) fc(ftj«tt«^^B 

b ^ff4§-£3§£^£0f&3:F*]/sEU >- h b — ^* 

0 crT-, ffiJS^Bs^l*, CPU2*^ 
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S/Tffl^^y 1 2^7^t^^-5Jffi^t5^K«f 

[0 0 2 3 ] h o — 9 10li ( ^ b y ^IWWlH] 

f/^^^ey i 2— (TDT^ir^, S/^gSi 5 ^oi^ 
oS*. Rlt? b 2/^«j«|BlB8 *r»J«ii-S. 
>D-7l0lt CPU23&^«'SA»^tffB-§ ; l 6 

[0 0 2 4 ] *a^By^AAl*4:iSa^B^^ 

*ia*rf^ *&, 

t5R£tt«#^^10a, lOb^rttSo r £ 

r-te, Rsettrtft*^;**' i o a ttiKHmftMb. 
20 mtSkfe^i/** 1 o b fcteMlifMifc-f t t-tz>« 

[0 0 2 5 ] iftiStt^P^C&^T, ho-7 1 

0J£, RJllltRJltift^^^ 1 0 a «rt8t8)l) 

S*£b;ft*:R^ffi*c*£oT, WffOJBM^*«JH;* * 
y 1 2lcJBMSttrt^SW««:«*W-U, ^*ff-^l4 

< D c ^t-, cpu2*^^ffl/ : ty,i2^r^t 

h 5 * >hn-7l0^ 1 4 O 

PU2^bt/7«^ : ey 1 2 <^<DT 

[ 0 0 2 6 ] — ffi»»fls«Pfc:*5^T., = ^ h B 

-7 10 1*. R«ItR3M*»^^lObOrt8 

!il2^7n^i^jJ^^ f^f^y hp- 71 
oft, «d9**.feixfcR^ttK1toT, S/^I^^yi 

2ic«.wsnr^siir«*JB*iife*uu-. ^m#i 4 

(IBJBfflr**r4tr) t ITS^fii 5t:ftgtt^ 
[0027] f^ffl^^ey 1 2tt,-**S6«i 5tc*^ 

snswtt^sBBsns^^y^fcSo ^«^yi 

-7i oiaotfttsi it^LTK*BSn, *^ 
14^ irt^gf i 5tci^^tt6o ttm 
3yhD-7io^S^^«^titK, % 
^fi#i 4 cofc^ogg^aiu^§^#^b^r^*i^ 

£icft, t/Tl^y h b — =7 l o oSi^T, c p u 2 
5(7 [0 0 2 8 ] 15li, if 
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[oo2 9] £lt. ^<omM<Di&m\zfrfrz>m^'m&<v 
mtf?=e— k £ , s^ffl^^y i 2^7^t^^n 

S I i: WJi^ta*^- o 2 o^*>5. H 
*iri^»^5d^«J91ftx.bttSo ^Trii, cpu 

[0 0 3 0] (1) K 

a**— Kt?Ht, GPU 2*fc*«*»fWMfflr*l 6 

$^5c tit, */73yhB-7ioil, K^fit^ 

[0 0 3 1 ] hn-7l Ott, SSaSftf^UT^ 

2— <DT X *) hs r-t»bo*MJfeSf5f>P*: 

[0 0 3 2 ] HI 3 (C^-Tct 5 fC, I/7ffl = yha-7l 

fiM-3fcafr l 2lcM^£;h>T^57 =r ~^* 

SrR^tfjLSrfT?* z'ti$kft<DMK<D. mtz&mx*7F-f 

Vfr&lZ.&^T* C PU Zfr&TFft* * li 1 2 C7^ir^ 

[0 0 3 3 ] B3U)»It«t fflBi^^tCPU2d> 
^^ny hn-7l 0 fcL**JB;* * I) 1 2 ^7^t 
^g^j&s&oTt*!^ ^ayhP-7i0li:o^ 
SrStftttf, CPU2l:^fi^ ; t!li2|:Mir7^ 

g$T*^tfflrai:^^tc P U 2 = 

i o{c^^ffl^^-y i 2^rn^^oti 

-§\ > ho-7 1 OlilogjRC^x'i' hSr*" 

[0 0 3 4 ] il**— KWS^TWU _hfB£> <fc 5 
ffl^^ H 2^07^t7^lil^ix5t^, CPU2 

d^S^^^ey i 2^o7^t^^«Hi:SWW? 3 
ix6 J: 9 \z.-t Ztztblz.lt, S^BJa > h o — 7 l 0 Wc, 
CPU 2<Dmft? * y ? tm^£L±<D9bft? o j/^T-ft 

[0 0 3 5 ] (2) K 
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f F't-^, CPU2/5i^^^ : e!;i2^(0 

r^i?^ii^<, c p u 2 a»fe*«A»fMmflr-B- 1 6 

- i^T^y hn-7l0CM^5o 

* b s>^*J«lsiK8 b ;y ?£51#ffi;ft£-tt:5o 
tLT, t^ny hp-7l0ii, RSil^^^lO 

So 

[0 0 3 6 ] ^^^^12^7^^ 

/<? a y h d - 7 l o I: J; 5 S/7flf - l 4 o 

So CPU2^b^^ ; ey 1 2^7^ir 

"fS4r#Jrii, tt>tt>CPU2^t/Tffl^ ; ey l 2 

[0 0 3 7 ] " ~t\ 1 5 320X240 

*0 m*^V 1 2 OSSPr&fT? C£ft< > */T8f 1 5 -Mil . 

«*-*^-t-s/ftfT*>mi, m^m^y h b 7 1 o 
j* v 2mh 2 m«<7>^ b 5r^fli*uittor«if^i-ntt+ 

K^^o — CPU2O»^D5'^10MHz 
[0 0 3 8] 6JL±R93Lrt:«fc 5lc, JOE 

a^m^flss-en cpu2#8/Tfl^ ; ey i 21:7^ 

ft ^ n ^ ^ ftt 9 ^ L tfiiS^ p y ^ i^iR S Jl5. * 
It, *53* = ^ b b — 7 1 0 tt, z.mfc&ir b s/^lc*£ 
orf£a»f^t5«l: 5 KfrSo rofc^, CPU2M 

0 / £ hn-71 0 l:J:oT«»Sii5 

t/Tggi 5&t;s^^^y 1 2ws#«*S:iSK 

[0 0 3 9 ] £OSM^««fcJ&>»>5«*«*T 
— KWctt, CPU2A^'S^> ; ey 12^07^f 

i^n^w^^i^ oi^'t^gf 1511 »itis 

(:^^ytt$:tt5<7)T^6*^> a**- 

[0040] ^btc, ^comfe'co^ifi^A^sa-T-ass 

CPU 2*^f^MMmff 1 6 

hp-7iO{:ftfetSf£(tt-, y 7 h £^T{cJ;Slg 
50 «fc*J»fcfTfe*<TfcJ:V\ CCQfctf), CPU2M 
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0 ft if t> * ^«*tt* S:(S:K "life t ft 5 . 
[0 0 4 1 ] CPU2I1 A*SS«3&*fe^A* 

^^0 55 a tot, Affl^^^^Sl/^ttlST-t CPU 
2 K^frr£-£#T-#, fenyhn 

So 

[0 0 4 2] [S2-OlI^|] B4tt, CLOHftO 

z<r>m*m$£n* ^^^jwuhisssco^^ip^pll 

(Phase-Locked Loop) IsIK 1 7^>p yt$k*EM$kZ 
!Si©*lBO*«*cd^««-?-«« (IHl) £Mft 

So 

[0 0 4 3] * n ^ ?«£[II»2 1 12, ttStfrt&J3&3& 
ri^ny^ft* (J£ilT\ {£*^b ;y^£^3) 9£:3§£ 
L, V ha-7l0^PL L0B&1 7 £ 

So P L L @B 1 tti6^ p y ^ 9 , r 

;*£^5) i8SrMU CPU2^/73VhP^7 

1 0 ^(cMtSo P LLi^l 7 12,. CPU2 

ffih-f* 0 ::r-, SS^n^isn cpu?K 

1 2— or ^ir^^: ^i:f 
U ffiS^ b ^ 9 12, CPU2 frbSt^M**!) 1 2 

[0 0 4 4.] £*T, i©K*o«*K:3&^S«^««o 

[0 0 4 5 ] (1) K 

iiflt^E— 'K^>»-&^tt, CPU2^bPL LiBl 7iC 
ffJhJB*«*l 9 35«*»*n-f, PLLE*I7tt,i 

d-^IO 12, ®5*^ o 9 ir^iS^ n * * 1 8 

tettotHftts. M^ftf^-o^-a2, Iioito 

[0 0 4 6] (2) *tt*^- K 
^tt*^— KO#^JCtt, CPU235^PLL0S17 
(Cf£lhg3fc{f # 1 9^ftfe^ix5or-, PLLM17 

1012, ^ B ;y^$g£[I]j&2 1 i««4Ltfiit^ b 5/ ? 
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^sm^atixr-te, cpu 2#«m*^— k-ciwu 

Ssfcffii-g-l 9CftotPLLMl 7^»f^«rtf±i-S 
<DT% K4^ny^l8MB8Sn5r^^ft^. CIO 

fe {w?H»«» - £ ^■sitii: ft S e 

[0 0 4 8] imm<Di&m<D&m *«swi4, -biscom 
[0 0 4 9] jbiaojBi, m2<omm<o^mx'n, 

mWL 1 5 t LT&1S/Tgflr2ffl It ^fco L3> Lft 

^$sai5£LTi2, ^^x^f-r^KK 

[0 0 5 0] ±IB0>* 1, 12 <D*ii£<Z>»teT?ttU ^ b 

y ? mm ei & 8j&* a^j -r s * b y ? \% % <d m few* 1 ® k> 

b y*»J»[3i»8tcfcifc*eu ffi*£*xS^ b 

[0 0 5 1 ] 1:13**1 , f2WiH©f^, CP 
U 2 12; ^m^*jf^^- Ft« L, ^H2 
-.or ^i?*3*fti^£#lc, *«2jittfMMT ft# 1 6£ 

io^riiit«^r^fc. L^Lftj^b, cpu 2 

t>, 1 2— OT^i?;*£Lft^ <b#T*£>*L 

12, 0f goffif 3 y h o - 7 1 0 , PLLMl 
7*7tl2^ b s/^«»[HI£S8.(C^^br, Sa^^hB 

[0 0 5 2 ] _bfEcofgi> JS2<oSOS«>*tt^tt; 
ay h b-9 1 0©»ffMfeftT^S - it; 

r, 9IfflSftt^fcJ: 5 ft, 1 

[0 0 5 3 ] 

is?*si«^*^$tis®«^*^«affi«:«i:-rr <^ft 

[gjfficoffimftKM] 

[Hi J #8S©J|i oj«ro»«:W5i?»8«> 
*fi!£«r^+^B ^|T^5 e 
[02] H l oia^«8ST*off#oiSStt$rR^-r6@r 
5^ £>5o * 
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